Long-term effects of basal forebrain lesions on cholinergic, noradrenergic and serotonergic markers in mouse neocortex.
Lesions of basal forebrain cholinergic neurons projecting to cerebral cortex and hippocampus have recently been exploited as animal models for some of the neurochemical and behavioral deficits of Alzheimer's disease. We have observed that electrolytic lesions of cholinergic basal forebrain nuclei can lead to morphological plasticity in adult mouse cortex. In the present study, the acute and chronic sequelae of basal forebrain electrolytic lesion on cortical synaptic chemistry have been examined. In addition to choline acetyltransferase (ChAT) activity, levels of norepinephrine and of serotonin were reduced within a week after the lesion. Recovery of ChAT activity and of serotonin levels began within a month after the lesion. Serotonin type 2 receptor binding exhibited an acute reduction after the lesion in ipsilateral cortex, followed later by a chronic bilateral decrease. No significant changes in beta-adrenergic receptors were apparent at any time after the lesion despite a permanent and bilateral reduction of norepinephrine levels after the lesion. The potential significance of these results for cortical plasticity regulation and Alzheimer's disease is discussed.